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1020020080112 <^;^>: 2003/6/3 

^ ^SLE. 3.7] ^$7] (spot size converter : SSOS ^db^>sf ZL 

^tb ^^S., SSC '^^31 Bflols) ^^^^ nfl -a^^ 

£^ ^>Jl, ^^^^ ^tb wl-g-^ Jr-i: ^ 'a=;^>jL#^ HTll 

£ 3 

SSC, 4i;^>, ^^\, ^T^1A> 
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1020020080112 %^ '^7^: 2003/6/3 

^S-E. 3L7] ^%7], H ^ 37] ^^7] ^^#4i^HSpot size 

converter, Method for manufacturing the same and spot size converter intergrated 
photodetector} 

^^^^ 

IE 1^ ^Hfl7l#«^l Sltb SSC T^^^^ S-^lt!: 

:£ 2^ ^efl7l#o|l ^tlr SSC ^^#i>c>o^ ^^^^ ^a]^ 

i 3^ ^ «>^2)t!: ^Alo^lofl o^tl: SSC ^^#iJ^^># S^l^r 

4a^ £ 3^ SSC ^^#i;^>^ ^^i* ^^]^ ^^o]io., S. 4bfe 4 %- 

5a ^ S. 5b^ tflol3Sl £3^SO] Al3|-^a!l- #^oflAl %s.E. S-^ltb 7fl^ 

£ 6a ^ £ 6b^ £ 3^ SSC :§-^#:di^>o] £4^) T^flx}^^ ^ 

^pflAl-^^S ^A^^ <go^]s. ^Altb SEM^V^-iroltq.. 
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1020020080112 ^^ <U^}: 2003/6/3 

:e 8 £ 14^ ^ wv^^tb ^^l'^]'^! ^tb ssc ^^#4i^>» ^12: 

<9> ^ ^JE-^ 3.7] ^^7] (spot size converter : SSC) , =L ^ %3. 

^ 3.7] ^^7] ^^>^H] ^tl: ^^^Icf. ^ ^^o] ^1^1^ ^sofl al^>^ 

:^s:>J7 JL^^ ^ Sicf. 

<io> ci^i-, ssci- ^^7>^t!--^^^> ^-51 ^^#4l>^>^ ^-^^ ^]S. 1-<H ^^^Vcf. 

<ii> ^-i-^^ ^>-g-5l^ ^^#4:;=^>^ ^<aAi- ^i£oi] oi-el-A-i ^tiV^ o.^ 

Cfl. ^^A> ^ ^1^^^<^1 9X'=>]^^, ^3]- ^Siq- OJ:;^]. j^^ 

^ ^"^l $i<=HA-i tiiia^ -f^^ ^c.^ <^^^ o^j^^ tcbe)-Ai, lOGbps # <^>Hfl 
^ '^^<^lAi^ ^^^o] -S-oltb ^'^^^}^^7} Cfl-^^ A>^5lJl ^-^D^. lOGbps 

^<aA>^^s. 7].:5i :^^^7l %«yA>^o^ 2i;gol 20~30/fln ^-£o1ji, nj-e^-A-l s. 

^H7l7l- 10m ^s-y ^<a2.:B ^>g-e-fi|-^ ^^^^<^1 -g-<^]*l-t:1-. 
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1020020080112 #^ <U^}: 2003/6/3 

<12- tiVi^oll ^ojA>^2:^ •a=;^>jL^Sl ^o] ~20GHz ^S.S, ^JL5]Jl ^o^x^ xU^^ 

40Gbps^ ^^^711- ^-£S^ 'S°d^>^2l- isl-S^o] y^^^ 

^i-^olcf. ^s^s.^^^ 40Gbps ^^^1 ^;^>, ^^o^ ^o] a] :^)-(transit time) ;^m<^l 

^S<^1 Hl«flA-l ;a-;gol ^o.^^ 50% o-|>^ol £l<Ho> ^ ^7} 9X^. §Hi?> 

^^-B-S]-^ JL^^ 10% oli?>ofl iil^e-l o;tcf. 

3.7] # ^7>Al7lJl S.^ S.^^-^ ^^^S. ^^^]^ ^-US-B. ^^^-^ ^2. ^ 

.-^-6-(lensed fiber)^!- ^Tll ^^^^ i5>^ SSC ^^<Hl i:flt!: ^^7> ^^Jslai 

T=^. SSC» <^l-§-^-2-S>H 5il<^l^-1^ ^^^-6- ^H<H1 -¥-71-^ ^^^1 ^<il ^^^"^1 

<14> SSC ^^ %^%±7]- ji^5)o1o> ^ ^^-1 :g->a-^5q-o^ 

^ ^^]Al7^o): ^Vrf. tq-^ <^^^ «o>A>^^ (radiation loss) ^'^l 

^ 3.711- ^^V^ (adiabatically) a]?! *l-o^<^> tl"^. 
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1020020080112 %^ ^^>: 2003/6/3 

^711 37] 71- S-B.^ #^1- nfl^l^ -i-sflA-l 3.^^ 7>^^>Sl -^^ 

^^(evanescent coupl ing)-2-S. ^T^^i^f. 

^^^}JL o] t}^o] 0.^0^ ^^^^ ^3r>o^ ^ 3.711- ;Hl^ 

71^^ Ssl-Sl- ^^Isl- ^ ^ o;[^ 1^ o>u|El- ^^>^ (e-beam 
lithography) ^J-i^ol ^ol Af^^A} (photo- 1 ithography) ^ ^ ^ 

^^^^1 ^^l^^i 1^%= ^5^<>11 ^^tb ^m^l 9X^. 

<16> cl^l-, 1^ %2i^}<^ ^2ll7l#<Hl SSC* ^^t!: ^^#:ii;^l-l- ^Ml^l -M^^cf. 

<i7> £ 1^ ^S^m. JE 1^ SSCl- ^^Itb InP 7m(ll)>^ofl SSC*^^<^1 2711^ 

:£s|-S(13,14)l- ^^^^1-Jl, 171121 £3i|-S(13)^ ^A^-a-^oj ^^^^ o^^ll Al-g-s>Jl, 1+ 

H^l 1711^ S.Sl-S(14)^ £^ a7l# ^^mo^S. ^5|-Al7l7l ^SflA-l 5.5^^21 ^^^l7l- 

^^1-^-2.^ ^3r>7ll (tapered : n^]^) ^^1- 7}yqjL '^t\., 

<18> Aj-^o^ ^^ig-^o^ tflol^l :£2l-S.(13)^ <i>2fl^ £S)-S.oll ^11471-^ ^^>^ O.^. 

^ol *el^ ^>7l ^^flAi Eflol3Sl Al^l-c^-oflAi ^T^p} 1 fm, n^]^ ^^^]7} 

500-1000 m <^lc>io> o]^^ ^o]^ s.s\-s.Usm ^^^^7] ^SflA^ 7]^$] 

Aj-^^Al- n^^^ 7flAit}- Afl^^ A>^^Al- ^l^l^V^Cl-. Ol^ ^Hfl^ ^>^^^> ^ 

^>Hl^ Ji:^^^ i^l-^Sl ol:^^ ^ olj£^ ^V#c>lA-l P>i3.<Hl 9X^ 1^^^^ 7>^ 
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1020020080112 ^^ ^^>: 2003/6/3 

5xl-S.# HcflS ^^cf. 



<19> cf^o.^. :£ 21- ^S^>o^ nf^- 7l#oil o^^V SSC» ^^tl" ^^^] 

SSC «^^<>11 37fl^ ^^^^>JI, ^VM-^ A> 

1 Eflols] £4^(23)^ 500 iMn ^^l^ InGaAsPC \g=1.05 /zm) ^^S.:^ i^j-^^^i 

^ 250 m InGaAsPC Ag=1.4 jum) iE.5i|-^s.>H ^] 1 Eflols) s.3^s(23)S!l- 

<20> ol ^ 1 ^ ;jfl 2 Eflolsj] J£5)-s(23,24)Sl Aj^}--^^^ z^-.z]- 1 ai|- 0.5 /an ^ 
7l->!^o]: ^>j7, olo^ ;H1^1>1-^^ ^ ^-§-^^ ^z]- IJ-^ (RIE : 

reactive ion ething) ^S. ^-^^^cf. 

<2i> olsq. ^afl 7i^oi ^ ;^l^^>gol ^^^i- A^^ofl u] ^ ^ oi^ ^^l^-l: ^5:|^ 
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1020020080112 %^ <U7-}: 2003/6/3 

<22> ^7;\, S. H^iSiV ^o] «J-*j:0^ -^1^ ^Sl-Al?]^ Eflo]5J] MOVPE 

<23> £ 2<^lAi^ S.^ El]ol3l) ^^o^ oll^l^^^O. 

S. 7}^^}JL 7]^^ A>^^A]. w}-!^^ ol-g-^ ^ o;^^ ;^iqj7 o;io.i4 cf^4 

<24> A>^^A> ^ RIE tflolSJ] £3l)-S-Sl ^ Cfl 1 ^fln^l 

beam propagation methocD^S. P^l^sfl ^ ^, a]^«-^o:| ^o] 1.2 ^ 1.4 am ^ ^.^^ 
70 %, 30 % S ^<H^cf. Bflols] nfl-f ^^tb -S-:5i7> ^r^-. 

. ^^t!: ^ ^<=>ll,Ai7> o>vi :£S^S.7> ^^^^ cf^^ ^^<^1 Si^ ^ 

^^^S)5.S. olfi^. ^o. ^^^^ n>^Al7l7l^ D]^ 
<25> i]]o]^ ^^-s.^ RIE ^^^V^ ^^1^^. -£ 2<=>\]^'\^ ^]]o]li\ 

S-ShS.^ 0.5-0.7/M o]!^ ojnfl rie a] ^^^1: 2:^0] jaL^^cf. 5. 

^-T- ^^1 ^^Hl tflt!: ^^^^^ zt^, ±05 m ^ ^-9- -90 %. ±1 i:an ^ ^4- -80 % 
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1020020080112 #^ <^7.}: 2003/6/3 

-g-^^ «oi-'^^ 7ll^^t]rcf^ ^efl 7l#^ ^^1^^ ^4^H ^^1^<^1^ -f^t!: ^^^^ -S. 
o]^ SSC ^^#^^>» ^l^l-^ ^ ^014. 

<26> ^^1^^ *M*>7i ^«fl>^i <?>#^ ^-^s, ^ ssc«g^^ tflois^i 

<27> ^ ^tgo^ t^^ s.^^ SSC BflolsEl ^^^^ tifl ^^ 

<28> :£^V, ^ ^rg^l SCf^ SSC ^Bfl^ ^^91 S.-E.» ^^V^O.^ ^5l-Al7l^ 71^ 

<29> .^V^^V ^^1^* ^fl^^M ^^fl^i, ^ <a^l^^ tiVS^] 71^4, ^£^1 7] 

^ ^^1 51^1 ^EflS. ^#SlT3^, ^^o.5q.o^ ^^^^ ^1 1 ^] 1 S-^S. 

^^^^^1. >«fl 2 Al^l-:^^^ ullA> ^D]1A> ^SS. ^fi:^ 37] 

71 » 
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1020020080112 %^ <a>^>: 2003/6/3 

<3i> :q 1 ss]-^^ ^ 9X^^, cf^^^ 600nm ^^1]^ InP 

37fl#a!f 50nm ^^^1^ InGaAsPC Xg=1.24 fm) SJflf^o] iicfl^ ^ ^^o]^, ^ffl 2 

3^511-5.^ 500-600nm ^^S] InGaAsP(lg=1.24 m)^^ 9X^. 

<32> ^ ^tg^ Cf^ ti]-:£^l 7]:&al)- til-J^^] y]^ >^ofl e]^! ^EflS ^#5)^^, ^ 

^^-H-^q-^ ^tb ^] 1 isj-^^ ^] 1 ^oil ^2.:^ 3.7] ^^-i- ^^>o^ 

^^^^^ ^l^^^<Hl^i ^l^-?-^<^l^i :£2l-Sl- icfe} ^^Ssr}^ «o^*j=-^S ^<5l 
-^^^1^ tflolsJ] ^>^^ 2 :£5}-Sl- ^f-^>fe %3.^ 371 ^^7l /sflS «j-^o11 ^ 

^1 2 -£5^^ ^^], no]3\ ^^^o] :^^^}^^. ^z^- P>>iaL# ^^^^m ^^1^, ^ 
zl-n>>^a.^ <^l-g-s><^ ^] 2 ±^ ^<=>]S. ^^^z^^}^ ^^^^^ A] 2 

S-^-S.^ <^ii\^ A]z]-^^^ <^l-g-*>'^. ^1 2 ^1^^^* ^1^1- 

^DflA). ^^^^1-^ 5L^*V^ ^SLB. 3.7] ^^7] ^]2l ^l^tbi^. 

<33> ^Zl-P>i32] ^-e^ 1.5-2 ;7m o]d^ , -il zl-p>i3.Sl ^^^^ A>^^A>S. ^Cf 

<34> 2 £4^^ 500-600nm ^^^1^ InGaAsP(lg=1.24 fm)^'']^, ^7] y^] 

2 is^^S] 200-400 nm -^^^1* ^2|^>H. "^i^l^ ^^"8-^^ '^^y^] % 

<35> pflA]- ^ollA> ^^o^ Z^-S^ 30 141^1 60°^ ^^S. ^^^71-^^1-1=1-. 

<36> ^ ^tgSl SCl-^ WVJE^I 7^21-, tt>£^1 7^ ^ofl <^^52}- 

37l ^^7l ^slsl<H ^^^-B-^fil ^^^^ ^^^H ^f-sici. ^71 ^S.^ 3 

7] ^^7] <^^o11 Sl^l ^Efl^ sflE-l^^Slo] o;^^ ^] 1 SBl-^Sl., ^71 ^^71^1 
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1020020080112 ^^ <U^}: 2003/6/3 

^ol Eflols] ^^V^ 7Mn^ 4^7] cg^ ^i-ofl^ ^7] ^^7]^ 

^ 2 ^ci\] o^^^ o.^ ^^^^ #2fl^# ^ i^^H ^^^^ 

o^, %3LB. 3.7] ^^7l^ 2 -£^1-3.^ ^1^^^^ T^lA> ££^ ^T3flA> 

^2.:^ 371 ^^7l ^^#:t>^>l- ^l^tbi^. 

-^Alc^ll:^ C^e^ 7}7] Cf^ ^BflS ^ 91^^, ^ ^^^7} Oj-EflcHlA-l 

^ ^^^7] (semiconductor optical amplifier), ^^2:7] (optical modulator)-f- 

<39> £ 3^ SSC ^21^ ^^#^;^V(SSC integrated photodiode)^ ^^<^^4 SSC '^^^ 2 
7fl ^^o.^ o]^^^ SSC z^-z]- ^^^sl-^ ^tt £4^(ol^V. 
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1020020080112 #^ <^^1-: 2003/6/3 

"^1 1 £4^") (32)51- B]]o]3\ iIl)-S.^(ol^>, 2 £3I)-S")(33)1- 7}7]JL o^c^.^ 

-n-^^ ^^^^ ^tt ^1 1 £4-^(32)^ ^^-B-^ 3.^3.7]o\] -^^S.<y=^ 
♦ ^l^^H ^^-6-^51 Jl#^ ^^s). ^rf. ^^cg^oi]A-1^ SSC 

^^12 £3Z^S(33)^o] <^^^^ ^oii S.^^}^] InGaAs ^^f^(34)4 InP 

l-2fl^f^(35)34 p+ InGaAs^ (36)* S. 3<H1 til-5>f :^ol ^^^3r>cx^ :^^] £2}-^ 

<40> 2 £2|-S(33) A]^«-^^ 1 fjoa o]^o![ ^yj, s.^ ^^>^o.s. ^ 

SJ:^<='fl^i^ -3 jtfln ^£2^ ^>o^ ^A^j^s^o;^ ^^^^ lEsj- 

7}^^ evanescent coupling* ^^#(34)^S. ^]]o]^ s. 

: ^^^(34)^ 9X^B.S. S.^^<^ ^^7} ol^o^ 

<4l> ^ ^v^o^ ^5^^ o]^^}7] ^^}c^, ^12]-^ dii;^l.o^ <:Hl2l# £ 

4a^ £ 32] SSC ^^#^;^1-21 ^1^* oil3^^ ^^£1- HAl^>ji, £ 

4b^ ^ #^1:* ^^^^ ^cf. 

<42> £ 4a^ £ 3^ I - I '-a* #<^l^i l^^<=g^<Hl tfltt ^^'S:* S 

Ali5}^Cf. £ 4a<^l iAls:>Jl ^Ol, o.5>|.o^ ^^^* ^1 1 £s|-S 

(32)^ InP7l:&(31)^<^l ^^^S)$i-2.D] el^l^Bflo] rf^f^o.^ ^x^, o] cf^ 

#(32a,32b)^ eOOnm ^JJE^ InP(32a) 37fl2l f^3|- 50nm InGaAsP (Xg=1.24 

i:im)(32b) 3711^ #0] jEcfl^ wl:45)cH ojcf. o] ^oi] ^^^.^Ife ^1 3 £3i)-s(33)^ 
500~600nm ^^^1^ InGaAsP(lg=1.24 m) 9X-^^ . ^] #(33)^ 3.B.^ 3. 

7l» ^s>7ll n^^-^^S. A>-g-£)2.s, n £.^^1^. 

33-13 



1020020080112 ^^ 'U^}'- 2003/6/3 

<43> o.<^o] ^ ^1 1 is|.^(32)^ ^^1 2 iE3X|-^(33)<^l ^V-§-5]^ InGaAsP #^ 

<44> t!:^. £ 4b» ^#t!r ^^1- ^^1-^3^^^, ^<^] -frjL 

^(33)7> £ 5a ^ IE 5b<^l^ ^1 1 £3i)-S.(32)^ ^1^^^ ^1 2 £2)-S.(33) 

^ ^^<^1>| -£21-3. ^^a^s]- ^3.^ ^^7} i^Bful- o^tcf. £ 5a^ :£ 3^^ SSC 

^^ :^^^^^]. ^2:1- n-E'S. ^^£.olj7, 55^ £ 3^ SSC 

<45> ^1 2 £5l-S(33)7> -^-^oilAi^ ^ :£^^(32,33)7V ^AjoU o] ;g-o 

^ £ 5a^ 3.^7} S. 5b^ S.:^ 2.<a=^S. «J-a>^^ ^o] ^^>:2^ o.^ 

(adiabatically) w>^<>|<='> ^^fl^i^ ^s[s.i33)^ ^]^^^ 

<45> o]^ y^] 2 £5^3.(33)2] A]^!-.^^^ ol]A>^S SE^ <^v\]a} ^^^tbcf. 
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1020020080112 ^^}- 2003/6/3 

<47> o] ^^o^ 1 /an o]^}o^ 3^^<=>] ^-S-tb 3ifl^^ ^s|-fl-i^oll 

^ 1.5-2 m 3^^ji|- undercut^ ^^11 t^^^ 4^ ^cf^ ^<^li=1-. ^. 

. 1.5-2 //m Al-^^A>^3E ^^el ^ sxo]^ ui-^s^ ^ ^ 

<^1» ^1 2 £45.(33)5. 500nm ^^1^ InGaAsP l- A>^^r>ji, 200-400 nm 

^ «^l-§-^^i ^ti^ ^tgth ^>«>>^;^>^T^1 

^(SEM : scanning electron microscopy) ^V^^ S. 6a ^ ic. 6h^] M-^i-fl^^-. 
<48> :£ 6a ^ 6b^ ^4 «o^^t^ [11-0] ^ [110] ^^dt!: £4^^ fi^cJ^l 

^. ^ ^^^^^ ^ o}^Jl, ^-g-;^l^«=§^oil^i ^^^^ -§-^o]s.^ z^-z^- 

(111)^<^1 ^e^i^^ 7>;^lJL ^^^^slSJcf. je 6a ^ £ eb^ll S^lt!: «>4 ^^l . 

'Scl^ol 500nni ^i^oljo^ 1.5 ^ ^o) ^s|.fl-^n^ sfl^^ <^l-§-^>^ .£ 6a^ ^-f 
£S^S.(33)^ ^1^^^<H1A-1 p|lA>2l o>^«.^o^ ^o] z]-z}- -0.5, 1 /an » 

oflo^ ^i-^flAi ^ 30 ifl^l 60°^ ^ Sic]-. 

<49> ^1 2 £s^s.(33)^ ^l^-^^^^l ££^ ^^1^1- z]-z]-ofl i:H^><^ 

^-arS-AVl- s. 7a ^ H 7b^ ^1 2 £2|-^(33)sl Aj^]-".^ ^^o] z^-z]- ^ 

. ^1^>^4 ^^lA]-^^ 2 £4^(33)5] 7>^cil -^^o) s.^ 1^^^ ^ 

^^V^Ji, ^1 2 :£s|-s(33) 27fl^ M-¥<=H #<^1 1.0 /tanoflA-l 2.0 /anS ^ 
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1020020080112 #^ "^^V: 2003/6/3 

'^^^ 400 m^. 2.0 3.0 imS. ^ol* 100 mS. 

i^^^ ^o] £5)-s(32)<Hl 100% ^[^5]^ 7>:^b:>5|o.d^, ^^^^^ 

Jl^*>^ ^ Tll-ar^J!}- ^ojcf. 

tV ^c^^VJl^ 7l^7l.£ ^^*>oi ^^^-§- ^^1- ^^7} 3.A] ^. ^]^} 

1.0^ ^l^V^ ^^^^ ^ 9X^o\] 7l-:^lJl ^ o.^ 

SiX^. ^^lA>^s# ^^^^ 3.7)7} 3.7]] 

S. :4^o] o]^^ ^p1lA>^S^ l.O/an ol*>S. ^1^7]-^^ ^Jl^ lifl 

c1 ^ ^cf^ ^Dl^Vc^-CS 7a ^ £ 7b ^^). 
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<53> ol^>, £ 3 ^ £ 8 ^fl^l £ 14» %1-2:S:H ^^^tt Bl^l SSC ^^#4l^> ^1 

^^^^ ^oMl^l ^^ttcf. 
<54> £ 8» ^S^V^. InP 71:^(31) i^^^(32a.32b)* 600nm ^£^1 InP(32a) 37^^] 
#4 50nm ^£3^ InGaAsP (\g=1.24 i:mi)(32b) 37fl5] ^o] iatfls. o}:4*>'=^ ^^tb^. 

#1-^ >n 1 iEs|-S.(32)l- ^^^f-^ ^^tt 1^1-^ ^1:4. 

^] 1 £s|-S.(32) ^ofl 500~600nm ^^^1^ InGaAsP( Xg=1.24 /^rni) ^SiS. <=>]^^7^ 91^^, 
#(33)^ 3.^^ 37] » ^^711 -^Alofl n^W^S. A>-g-£l^s, n 

<55>27fl^ £21-^(32,33)71- ^^^^ ^, InGaAs ^^^(34)^4 InP #Hfl^^(35)3l- p-h 
InGaAsP ##(36)^ ^^^*>^cll. iifl ^1 2 £3^-5.(33)5^- InGaAs ^^^(34)A><iHl ^ 
^^ ^z^^ ~io nm ^ns^ InP ^^1#(61)# ^J^fl-c)-. 

<56> cf^AS. £ 91: ^^7] ^^^d"*^! ^5|-fl-^^(62)^ #^^1-:^ £ 3^ ^ 

^ ^^^1- 3ifl^^ ^A^tb ^, J^flU* <^l-§-^>^ ^ ^z^-^><^ 

3-4 m. ~i m ^ ^^]3.'^^^s. cfla^<y -g- 

'^".^S^ 9X^. £ 33] SSC*^^^ InGaAs ^^#(34) 

^ p^ InP #Hfl^#(35)3l- p-H InGaAs^ ##(36) S.-^ ^z]-^ ^VEflolcl-(i 3 ^^). 
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1020020080112 ^^ -^p^V: 2003/6/3 
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